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* NOTICES * 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. In Lighting unit for [ for a homogeneous area light ] carrying out light transmission 
especially of liquid crystal cell, The 1st waveguide plate (14) which has at least two 
cover surfaces and at least one narrow side is provided, In one to a wired AND of said 
cover surface, light has become possible for coupling possibility of and this light by 
which coupling was carried out along at least one aforementioned narrow side, And the 
2nd waveguide plate (15) which has at least two cover surfaces and at least one narrow 
side is provided again, In one to a wired AND of said cover surface, light has become 
possible for coupling possibility of and this light by which coupling was carried out along 
at least one aforementioned narrow side, A lighting unit which the aforementioned 1st 
waveguide plate and the 2nd waveguide plate are arranged in piles up and down, and is 
characterized by light by which the wired AND was carried out from a cover surface of 
the 1st waveguide plate, and light by which the wired AND was carried out from the 
2nd waveguide plate spreading at a mutual angle of 0 degree - 180 degrees. 

2. Lighting unit according to claim 1 in which means to intercept light in which coupling 
is possible is formed into 1st waveguide plate. 

3. Lighting system according to claim 1 or 2 with which means to intercept light in 
which coupling is possible is formed into 2nd waveguide plate. 

4. Lighting unit given [ to claims 1"3 ] in any 1 paragraph in which the 2nd cover surface 
of 1st waveguide plate and/or the 2nd cover surface of 2nd waveguide plate have 
arranged prism film (14, 18) which has optical prism (55). 

5. Lighting unit given [ to claims 1-4 ] in any 1 paragraph provided in part to which 
luminosity of light to which optical prism (55) can lead inside of this waveguide plate in 
waveguide plate of more high-density one becomes weaker. 

6. Lighting unit according to claim 4 or 5 in which prism (55) is provided with steep 
slope flank (53) and low-gradient flank (52). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Lighting unit Background art This invention relates to the lighting unit of the form 
indicated to the independent claim. 

Based on the unpublished Federal Republic of Germany patent application 
19652209.No. 9 specification, a lighting unit is already publicly known. This lighting 
unit has the flat waveguide plate manufactured from transparent plastic material. One 
end face side of said waveguide plate is equipped with the cold cathode lamp of the 
cylindrical shape. By a reflector, coupling of the emitted light from a lamp is carried out 
via said end face side to an optical waveguide. The undersurface side of the optical 
waveguide of plate shape is equipped with prism, it is reflected by this prism toward the 
upper surface of the optical waveguide of plate shape, and light enters into this upper 
surface by a comparatively small incidence angle with it. Since the incidence angle is 
comparatively small, total internal reflection is prevented and light is emitted. 
In manufacture of a liquid crystal display element, said lighting unit is used especially. 
In this case, a liquid crystal cell is laminated on the upper surface of the light emitting 
surface of a lighting unit. The liquid crystal cell comprises the glass plate of two sheets 
mutually isolated with the thin gap. A liquid crystal is located in said gap and this 
liquid crystal has the optical characteristic based on an another crystallographic rank 
state and it according to impression of voltage. 

In addition to the aforementioned structure, by a liquid crystal display element, the 
various films or stratification films to which the characteristic of the light emitted from 
the lighting unit, for example, a color, polarization, or the collimation is changed are 
used additionally. Such a film and the stratification film are publicly known based on 
the Federal Republic of Germany application specification shown above. 
Use of a liquid crystal cell is increased gradually in the automobile field. For example, 
the liquid crystal display element with which the centre console was equipped is 
publicly known, and this liquid crystal display element is used for the display of TV film, 
in order to display the information from a navigation system. However, since the display 
device of a background art relates to the look angle which originated in the structure 
method and was set up fixed, the same information will be shown to a driver and a sub 
driver, for example. 

As contrasted with the background art of the advantage above of an invention, the 
lighting unit of this invention indicated to the feature section of claim 1 has the 
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advantage that the liquid crystal display element which may be separately optimized 
for two or more users who observe a display device from a different look angle can be 
manufactured by the constituent means of this invention. The further advantageous 
composition and improvement of the lighting unit indicated to the independent claim 
based on the constituent means indicated after claim 2 are possible. For example, it is 
advantageous to enable it especially to connect and intercept separately the light in 
which coupling is possible into the 1st waveguide plate into the light in which coupling 
is possible, and the 2nd waveguide plate. 

It is because what is necessary is to be able to provide only one observer or the observer 
of another side with specific information. For example, when applying in the automobile 
field, the liquid crystal display element can observe only a sub driver in TV mode, and 
only a driver can observe a driver and a sub driver in the display mode of a technological 
parameter at a navigation mode. 

Since a wired AND becomes easy by arranging prism to a waveguide plate surface, the 
efficiency of a lighting unit improves. 

The advantageous effect that wired'AND efficiency becomes large by the part by which 
the luminosity of the light in a waveguide plate becomes weaker is acquired by being a 
large number more or arranging bigger prism to the waveguide plate area where the 
luminosity of light becomes weak. Therefore, the distribution of light by which a wired 
AND is carried out from a waveguide plate becomes equivalent, and homogeneous 
lighting with a remarkable liquid crystal cell is obtained by this. 

It is advantageous especially to arrange the lamp or more lamps of the direction which 
was more far apart stronger against a waveguide plate from a liquid crystal cell. It is 
because the emitted light from this waveguide plate must penetrate the waveguide 
plate of another side first inevitably, and is selectively absorbed at the time of this 
penetration and it is lost in short at the time of the lighting of a liquid crystal cell. 
Drawing drawing 1 is a top view of the lighting unit of this invention. 
Drawing 2 is a cross-sectional view of the lighting unit in alignment with the A- A' 
profile line of drawing 1 . 

Drawing 3 is a cross-sectional view of a waveguide plate. 

Explanation of an example Next, the example of this invention is explained in full detail 
based on a drawing. 

The lighting unit of this invention is illustrated by drawing 1 with the top view. This 
lighting unit has the transparent material 15, for example, the 2nd waveguide plate 
manufactured from plexiglass, and this 2nd waveguide plate has the wedge sectional 
shape of a rectangle outline substantially. Only a rectangle outline can be seen in a top 
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view. The 2nd lamp 16 is arranged at one end face side of the 2nd waveguide plate 15. 
This 2nd lamp 16 is arranged so that it may be constituted as a cold cathode lamp of a 
cylindrical shape and said the greater part of end face of the 2nd waveguide plate 15 
may be covered. The reflector 17 is located in the lamp 16 side of the direction which 
deserted the 2nd waveguide plate 15. The 1st waveguide plate 11 is arranged at the low 
rank of the 2nd waveguide plate 15, and if it sees with a top view, only the thin strip of 
this 1st waveguide plate is visible. 180 degrees of the 1st waveguide plates 11 rotate 
focusing on a vertical axis line, and the 1st waveguide plate 11 and the 2nd waveguide 
plate 15 are arranged, although it has a remarkably similar gestalt. The 1st lamp 12 is 
arranged at one end face side of the 1st waveguide plate 11, and, similarly this 1st lamp 
is constituted as a cold cathode lamp of a cylindrical shape. 

The cross -sectional view of the lighting unit in alignment with the A-A' profile line of 
drawing 1 is illustrated by drawing 2 . However, identical codes were given to the equal 
component. The lighting unit has the 1st waveguide plate 11, and the wedge cross 
section of this 1st waveguide plate can be clearly ****(ed) from the graphic display 
selected in drawing 2 . The 1st waveguide plate 11 has the 1st prism film 14 on the 
undersurface, and the wired AND of the light from the 1st waveguide plate is obtained 
with this 1st prism film. The 1st lamp 12 is arranged in the end face of the direction 
where the 1st waveguide plate 11 has maximum thickness. The 1st lamp 12 does not 
comprise one cylinder body, and comprises two cylinder bodies arranged up and down so 
that it may understand from a sectional view. The 1st lamp 12 is surrounded by the 1st 
one reflector 13 by the direction side which deserted the 1st waveguide plate 11. The 
absorption layer 19 is formed in the low rank of the undersurface of the 1st waveguide 
plate 11. The 2nd waveguide plate 15 which has a wedge cross section mostly too is 
located in the higher rank of the 1st waveguide plate 11. The 2nd prism film 18 is 
located in the undersurface of the 2nd waveguide plate 15, and this 2nd prism film is 
formed in it almost equally to the 1st prism film 14. Along the end face of the maximum 
thickness of the 2nd waveguide plate 15, the 2nd lamp 16 is arranged and this 2nd lamp 
is mostly constituted as a cold cathode lamp of a cylindrical shape. The 2nd lamp 16 is 
surrounded by the reflector 17 by the direction side which deserted the end face of the 
2nd waveguide plate 15. 

In the example shown in drawing 2 , the 1st waveguide plate and the 2nd waveguide 
plate, It is arranged up and down so that the end face of the maximum length quantity 
of the 1st waveguide plate 11 may be located under **** of the maximum **** of the 2nd 
waveguide plate 15 and the end face of the maximum **** of the 1st waveguide plate 11 
may be conversely located under the end face of the maximum length quantity of the 
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2nd waveguide plate 15. 

This is advantageous especially in order to obtain an exceptionally small outer size and 
to acquire the outside of rectangular parallelepiped shape mostly. However, this is not a 
gist of an invention. 

The light emitted from the 1st lamp 12 goes through the inside of the 1st waveguide 
plate 11 almost horizontally, and is drawn by total internal reflection. Since the 1st 
prism film 14 provided in the undersurface of the 1st waveguide plate 11 prevents total 
internal reflection and deflects light, the wired AND of this light is carried out through 
the upper surface in the 1st propagating direction 31. 

Since the 2nd waveguide plate 15 also comprises the transparent material as well as the 
1st waveguide plate 11, when the 1st propagating direction 31 penetrates the 2nd 
waveguide plate 15, only the grade which can be disregarded in the first approach 
changes. Similarly the light by which coupling is carried out into the 2nd waveguide 
plate 15 from the 2nd lamp 16 exercises horizontally in the first stage, and is drawn by 
arrow tension total internal reflection. And based on the 2nd prism film 18, the wired 
AND also of the emitted light from the 2nd lamp 16 is carried out through the upper 
surface of the 2nd waveguide plate 15, and, subsequently it is spread in the 2nd 
propagating direction 32. Based on the angle of the undersurface of the 1st waveguide 
plate 11, and the undersurface of the 2nd waveguide plate 15 to accomplish, it does not 
turn E uniform direction ] to the 1st propagating direction 31 and the 2nd propagating 
direction 32 especially 

The lighting unit shown in drawing 1 a nd drawing 2 is used for the pack lighting of a 
liquid crystal cell, and can form a liquid crystal display element by this. Both one 
observers located on one observer located on the virtual extension wire of the 1st 
propagating direction 31 and the virtual extension wire of the 2nd propagating direction 
32 can read a display device in this case. However, only one of both observers is able to 
intercept either one of the 1st lamp 12 and the 2nd lamp 16, and to enable it to read a 
liquid crystal display element again. Therefore, it becomes possible for the display 
device which can switch between two look angles to become possible, or to connect both 
the looks angle with the lighting unit of this invention. 

The absorption layer 19 is not a gist of this invention in this case. Similarly it is possible 
to replace with this absorption layer 19 and to use a mirror plane layer. It is also 
possible to raise the efficiency of a lighting unit by this, although it is small. The effect 
that it is even possible to exclude not only it but an absorption layer, and a lighting unit 
emits light in the direction which does not need light by this arises. It is also possible to 
take generating of the disturbance scattered light into consideration by this depending 
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on a situation. 

It can also take into consideration that light is reflected in the end face of the direction 
which counters again the end face which has arranged the lamp. This catoptric light 
ranks second, similarly, with prism, the wired AND of it will be carried out, will take an 
incorrect angle, and will emit it from a waveguide plate. In order to avoid this effect, 
there is some correspondence means. For example, it is possible to arrange an 
absorption layer in the waveguide plate end face of those by whom it is not used [ 1st ] 
for the coupling of light, and to prevent the aforementioned reflection effect. However, 
this correspondence means causes the degradation of a lighting unit. Although the 
wired AND of the light at which this prism arrives from the direction of a lamp although 
it is also possible to use the prism which has an unsymmetrical cross section for the 2nd 
is carried out, the wired AND of the light which advances in the direction of a lamp is 
not carried out. 

This is shown in drawing 3 . It is the optical beam to which drawing 3 is a part drawing 
of the 1st waveguide plate 11, and the 1st optical beam 50 was emitted from the lamp in 
this case, and the 2nd optical beam 51 of non parallel is an optical beam reflected from 
the facing end face. 

Although about 90 degrees of the 1st optical beam 50 is deflected by the low-gradient 
flank 52 of the prism 55, the 2nd optical beam 51 passes the steep slope flank 53 of the 
prism 55. 

In addition, the light must also penetrate the 2nd waveguide plate 15 additionally from 
the 1st waveguide plate 11, and weakening of a certain grade may produce it in the 
luminosity of light by this. So, in order to compensate this luminosity loss, as shown in 
drawing 2, for the 1st waveguide plate 11, it is advantageous to form the 1st lamp 12 
that comprises two pipes. However, this installation is not a gist of this invention, either. 
Additionally, since the 1st propagating direction 31 and the 2nd propagating direction 
32 are fixed, prism angles are used again. It is because these prism angles have the 
operation same with forming the wedge cross section of both the waveguide plate 
correctly. It was made to realize a change function by constituting one side of both the 
waveguide plate smaller, or constituting it from an another embodiment in another 
gestalt by a part of display surface. For example, as the specification beginning 
described, when applying a lighting unit by car, in one display operational mode. It is 
also possible to manufacture a display which displays the circular meter suitable for the 
direction of the sub driver which generated the rectangular TV picture screen mostly, 
and turned to the direction of the driver in another display operational mode. 
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WRITTEN AMENDMENT 



[A written amendment] The 8 1st paragraph of Article 184 of Patent Law 
[Filing date]February 3 (1999.2.3), Heisei 11 
[Proposed Amendment] 
CLAIMS 

1. Before equipping 1st waveguide plate (ll) and 2nd waveguide plate (15) 

each waveguide plate (11, 15) of an account - respectively - at least two cover surfaces 
-■ few 

Having one narrow side, light along at least one aforementioned narrow side. 

The 1st waveguide plate and 2nd waveguide PU of the above [ that coupling has become 

respectively possible and ] 

the homogeneous area light of the form that the rate is arranged by lapping up and 
down sake ■- especially 

In the lighting unit for carrying out light transmission of the liquid crystal cell, it is the 
1st waveguide plate (ll). 

A wired AND is possible for light from one cover surface in the 1st propagating direction 
(31), and it is a deer. 

****** changes said 1st propagating direction (31) slightly, and it is the 2nd waveguide 
plate (1). 

5) is crossed and light spreads the 2nd time from one cover surface of said 2nd 
waveguide plate. 

A wired AND is possible in a direction (32), and, moreover, said 1st propagating 
direction (31) is said **. 

It is not equal to two propagating directions (32), and both propagating directions are 
the 2nd waveguide plates (15). 

The lighting unit by which being located in one side. 

2. A means to intercept the light in which coupling is possible is formed into the 1st 
waveguide plate. 

The lighting unit according to claim 1. 

3. Intercept the light in which coupling is possible into the 2nd waveguide plate. 

The lighting system according to claim 1 or 2 with which the means to carry out is 
formed. 

4. One of one cover surface of 1st waveguide plate, and/or the 2nd waveguide plates 
The prism film in which a ** cover surface comprises optical prism (55) (14, 18) 
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The lighting unit given [ to claims 13 ] in any 1 paragraph which it has arranged. 

5. Optical prism (55) is this ** in the waveguide plate of the more high-density one. 
Claims 1-4 provided in the part to which the luminosity of the light which can draw the 
inside of a **** plate becomes weaker 

The lighting unit of until given in any 1 paragraph. 

6. Optical prism (55) is a steep slope flank (53) and a low-gradient flank (5). 
The lighting unit according to claim 4 or 5 provided with 2). 
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